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ABSTRACT 
Information regarding diet and its effect upon health weight 
control, and physical performance is essential for all people, in-
cluding the coaches, trainers and athletes. An Athlete's perform-
ance may be improved with good sound nutrition while at the 
same time it may detriorate with poor nutritional practices. 
For the purpose of this study two groups of different fat 
percentage of 15 each athletes in the age group of 19-20 years 
were randomly selected. Fat % of first group was from 8-12 . The 
fat % of second group was from 15-20 . The fat % was deter-
mined by using skinfold method. 
The different diets were normal diet, diet rich in fats & 
proteins and diet rich in carbohydrates. Carbohydrates, fats & 
proteins were altered in the diet in such a way that the net energy 
value in kilo calories remain similar 
Blood glucose, blood cholestrol and blood lactic acid 
levels were measured in morning. Endurance capacity was meas-
ured on bicycle ergometor, which was total time in minutes till 
exhaustion (at a set intensity of 60-70% of their maximal work 
load capacity with 50 repetetions per minute.) 
These were the first sets of scores obtained after the nor-
mal diet. 
Thereafter fats & proteins rich dietwas administered to both 
thefatVo groups for a period of 15 days, after which again blood 
glucose, blood cholestrol, blood lactic acid levels and endurance 
capacity were measured, thus second sets of scores were ontained. 
After this carbohydrate rich diet was administred to both 
thefat% groups for a period of 15 days. Again above mentioned 
variables were measured, thus the third sets of scores were ob-
tained. 
The data obtained in the form of time duration in minutes 
for exhaustion, the blood glucose , blood cholestrol & blood lac-
tic acid levels in mg. % after three dietary regimens were analysied 
by one way analysis of variance. The F- ratios obtained were 
tested at .05 level of significance. To test the siginificane of differ-
ences between paired means, where F - ratio were siginificant 
scheffe's test of post hoc methods was applied. 
The analysis of data revealed siginificant difference in the 
endurance capacity, blood cholestrol levels of both the fat % 
groups after three different dietary consumption, as the F - ratio 
computed was found to be siginificant at .05 levels. 
Simultaneously the analysis of data also revealed that the 
difference in blood glucose and blood lactic acid levels of both 
the fat % groups after the consumption of three different diets 
were not siginificani, as the F - ratio tested at .05 level was 
found to be not siginificant. 
The post hoc analysis revealed that the diet rich in carbo-
hydrates siginificantly increased the time of exhaustion on bicy-
cle ergometor of both the fat % groups than the normal diet. Also 
the diet rich in fats and proteins significantly decreased the time 
of exhaustion than the normal diet of both groups. However the 
total working capacity of 8-12% fat groups was siginificantly 
higher than 15-20% fat groups after the three diet. 
Post hoc analysis also revealed that blood cholestrol levels 
were siginificantly increased by 15% to 25% following fats and 
proteins rich diet of both the groups than the normal diet. Also 
they were siginificantly lowered for both the groups by 15%o to 
25% with carbohydrate rich diet than normal diet. 
CONCLUSIONS 
With in the limitations of the present study and on the 
basis of the findings, the following conclusions were drawn 
1. Endurance can si^ificantly be improved by raising the 
: ( i i i ) 
carbohydrate content in the diet oftMofat % groups. 
2. Endurance of both the fat % groups decreases signifi-
cantly on raising fats and proteins contents in the diet. 
3. The total endurance capacity of 8-12% fat group was 
significantly higher than 15-20% fat group. 
4. Blood cholestrol levels of both the groups increased sig-
nificantly following fats & proteins rich diet than the normal 
diet. 
5. Blood cholestrol levels of both the groups decreased 
significantly following carbohydrate rich diet than the normal 
diet. 
6. Blood cholestrol levels were higher in 15-20% group 
than 8-12% group. 
7. Blood glucose levels of both groups were not affected 
significantly following three different diets. 
8. Blood lactic acid levels of both the groups was not af-
fected significantly following three different diets. 
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CHAPTER I 
I N T R O D U C T I O N 
Information regarding diet and its effect 
upon health weight control, and physical per-
formance is essential for all people, including 
the coaches, trainers and atheletes. An 
Athelete's performance may be improved with 
good sound nutrition while at the same time it 
may deteriorate with poor nutritional practices. 
Sports performance is indeed an aspect of 
complex human performances, which has sev-
eral dimensions. Hence several disciplines of 
sport sciences are required to work in a coor-
dinatedmanner to explore the nature of sports 
performance and the process of its improve-
ment. In the last few decades several disci-
plines, of sports sciences have been estab-
lished, they are, sports nutrition, sports physi-
ology , sports medicine, sports training, sports 
pyschology, sports pedagogy. Bio mechnics 
etc. these . sports science work as an in-
tegrated whole to give a superb sports perform-
ance. (Hardayal Singh, 1991). 
Science of Sports nutr i t ion has got a 
unique place among all these sports sciences. 
It is infact the foundation on which lies the es-
sence of sports. 
(Eric Hultman and paul L. Greenhalf, 1992) 
the relationship between diet and exercise has 
been of scientif ic interest for over 150 years, 
but it is during the past 25 years that the most 
significant f indings have been made. In 1842 
lie big suggested that protein was the main en-
ergy substrate during exercise. However to-
wards the end of nineteenth century and in the 
early 1900 s a number of authors reported in-
dependently that fats and carbohydrates were 
the principle fuels for muscle contraction. 
DIET AND ENERGY BALANCE: 
Bodi l N i e l s o n ( 1 992)pointed out that all 
cells in the body use energy for their gen-
eral act ivi ty the cost of l iving at rest. To this 
basal metabol ic rate (about lOOkJ/kg body 
mass /day) is added the energy needed for 
'act iv i ty ' . This total energy demand should be 
balanced by the energy intake in the food. An 
excess energy intake is stored as fat, resulting 
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in overweight and obesity, while in the case of 
a negative balance, the energy stores of the 
body will be used, resulting in weight loss, in 
the long term, reduced performance capacity 
will occur. 
The carbohydrates, fats and proteins in the 
diet supply practically all of the energy reqired 
by the body. From the energetic point of view, 
it makes no difference whether the energy is 
delivered by oxidation of 1 g protein (Ig yields 
about 17 KJ), 1 g carbohydrate (Ig yields about 
17 KJ) or 0.44g fat (ig yields about 39 KJ) 
After digestion and absorption in the 
gastrointestional canal, these dietary constitu-
ents appear in the blood in the form of hexoses 
(mostly glucose, maltose and fructose from 
carbohydrate), triacylglycerols (from fats) and 
amino acids (from protein). Most of the in-
gested food is oxidized in the cell. The rest is 
stored for the time being in the energy depots 
of the body. These include the carbohydrate 
stores of glycogen in the liver and in muscle 
tissue, and the much larger fat stores In adi-
pose tissue (beneath the skin, around the or-
gans of the abdomen, and also in the muscle 
t issue), converted to more specific proteins in 
the tissues; or converted and stored as either 
glycogen or fat (after deamination). There are 
no specific protein store. 
ENERGY SUBSTRATES AND 
THEIR AVAILABILITY: 
The mechanisms of muscle contraction and 
relaxation are fuelled exclusively by adenosine 
triphosphate (ATP). The availability of ATP to 
ske le ta l (5.5mmol/kg) and therefore it is 
continuasly resynthesized from its break- down 
products ADP and P. The energy for ATP 
resynthesis Is derived from both aerobic and 
anerobic processes. Aerobic resynthesis is 
achieved by the oxidation of glucose derived 
from muscle and liver glycogen stores, of fat, 
derived from circulating free fatty acids and 
in t ramuscu lar t r ig lycer ide s tores, and to a 
lesser extent of protein. Anaerobic resynthesis 
of ATP occurs when the ATP requirements for 
a specific task cannot be met solely by aero-
bic metabolism and Is achieved by the degra-
dation of phosphocreatlne to creatine and of 
glucose to lactate. Per glucose unit, the total 
capacity of anaerobic metabolism to 
resynthesize ATP is relatively small in com-
parison with aerobic metabolism however, the 
potential rate of resynthesis is far greater for 
anaerobic metabolism. 
Of the three available energy substrates, 
fat is the most abundant in humans and is com-
prised almost exclusively of triglycerides which 
are stored mainly in adipose tissue. The mobi-
lization of adipose tissue, which is under fine 
hormonal control, results in the breakdowr^of 
triglycerides and the release of free fatty ac-
ids from adipose tissue into the circulation. The 
low concentration (0.3 -S.Ommol) and short 
half- life (less than 2 min) of circulating free 
fatty acids demonstrate that they are rapidly 
utilized as fuel source. The remainder of the 
body's fat stores are represented by circulat-
ing estrified fat and intramuscular triglycerides, 
both of which are of minor importance to en-
ergy production compared with adipose tissue. 
In comparison with fat, the stores of car-
bohydrate available to humans for ATP 
resynthesis are minute, amounting to only 2% 
of the total energy available from fat. Skeletal 
muscle provides the major store of carbohy-
drate in humans (about 350g), in the form of 
glycogen. However, during a normal working day 
the muscle glycogen store is not usually 
utillized. This is in contrast to the other main 
carbohydrate store, liver glycogen, which may 
fluctuate from about 150g to practically zero. 
The liver provides the only store of carbohy-
drate that can be mobilized and released, in the 
form of glucose, for use by other tissue, it can 
be totally replenished only by dietary carbohy-
drate intake. Hepatic glucose formation from 
gluconeogenic substrates (lactate, amino acids 
and glycerol) taken up from the circulation 
amounts to about 80 g /day. 
Like fat, protein is widely available for use 
as an energy substrate. However, no specific 
stores of protein for use as energy substrate 
exist in the body. If energy intake is 
unrestricted, protein (amion acid) oxidation will 
provide about 2% of the total energy require-
ment during exercise, increasing to a maximum 
of 10% during prolonged exercise when the 
carbohydrate stores are exhausted. Possible 
sources of amino acid for energy production 
include the free amino acid pool in muscle and 
plasma and those released during normal pro-
tein catabolism. There is no evidence to sug-
gest that contractile protein is utilized for en-
ergy production during exercise. 
cathcart, In 1952, suggested that physical 
activity increases, "if only in small degree," the 
metabolism of protein. More recently, authors 
have provided further evidence of the role of 
protein in activity. The role of protein metabo-
lism as an energy source has mostly been ig-
nored and declared insignificant. However, with 
prolonged exercise (60 minutes at 60 to 70% 
of aerobic capacity) some amino acids are oxi-
dized during exercise to provide amino groups 
(-NH2) Sixteen amino acids have been identified 
as glucogenic with leucine, isoleucine, and 
valine the most readily available. Leucine, for 
example, is degradaded to (-NH2) and (CO2). 
Then (NHj) radical combines with pyruvic acid 
to from alanine. Alanine is transferred from the 
muscle, via the circulation to the liver where it 
is deaminated to from urea and pyruvic acid. 
The pyruvic acid is then converted to liver gly-
cogen and glucose. The glucose than can be 
recirculated to the working muscle to provide 
energy for muscular contraction. This process 
is called the 'glucose- alanine" cycle. 
The process of protein metabolism is sig-
nificant in at least threeways. (1) amino acid 
conversion to krebs Cycle intermediates en-
hances the rate of oxidation of acetyl -CoA gen-
eration from glucose and fatty acid, (2) in-
creased conversion of amino acids to glucose 
helps prevent hypoglycemia; and (3) oxida-
tion of some specific amino acids may provide 
energy for muscular contraction. 
VITAMINS AND MINERALS: 
Most vitamins serve as essential parts of 
enzymes or coenzymes that are vital to the Me-
tabol ism of fa ts and carbohydrates thus 
although vitamins do not in themselves yield 
energy they are essential to life, i.e., they are 
nutrients. 
These nutr ients obtained from ingested 
food provide the building blocks for the ath-
letes growth, development and maturation plus 
the fuels elements for routine energy expendi-
ture and for init iation and maintatnance of high 
level performance. 
FOOD SOURCES OF CARBOHYDRATES: 
Some comman food sources of carbohy-
drates are Chappaties, baked beans, breads, 
cakes, cereals, dry fruits. Honey, fresh fruits, 
daliya. Sugarcane Juice, Rice, Potatoes, veg-
etables, etc., 
FOOD SOURCES OF FATS 
They include most of the animal fats i.e. 
The fats in meat of beef, pork and lamp. Egg 
and dairy products also contain high level of 
saturated fats. Unsaturated fats are in the 
l iquid state at room temperature. They are 
found In vegetable oi ls such as corn o i l , 
cottanseed oil, mustard oil, groundnut oil and 
soyabean oil. 
FOOD SOURCES OF PROTEINS: 
Food that are richest in essent ial amino 
acids are animals prot iens and mi lk . Plant 
protiens contains some but not many of the 
in 
essential amino acids. Therefore to meet the 
protien needs with plant proteins not only re-
quires more but also a wide variety of vegeta-
bles and pulses. Common sources of proteins 
are cereals, cheese, eggs, f ish, lean meat, 
liver, milk (low fat milk is more preferable), 
grams, nuts, dry f ru i ts , poultry, soyabeans, 
yeast and vegetables(legumes) etc. 
Daily Caloric requirments vary with the 
athlete ,his size and weight, his body compo-
sitions the type of sport that he is engaged 
in, his frequency of competit ion, the type of 
practice and condit ioning regimen he under-
goes, his clothing worn, the surface he plays 
on, and the environment in which his sports is 
conducted. Since condit ioning and training 
occupy 90% of the athlete's time available for 
the sports, the intensity and duration of train-
ing and conditioning are the factors largely re-
sponsible for the rate of energy turn-over by 
the athlete. A rough caloric classif ication is 
from 3000 to 6000 K. Cal/day probably includes 
95% of all athletes. Very large athletes training 
intensively for several hours will have the high-
est caloric requirements. The possible excep-
n 
tion to this general rule is the smaller athlete 
who transports his body weight over long dis-
tance thereby using considerable energy, e.g., 
the the cross country runner. 
Nutrition in other words is the process of 
converting food chemicals into structural and 
functional metabolities. During the past century, 
more than 40 different nutritional factors have 
been isolated and identified as essential for 
human health and well being.Optimal nutrition 
is thus the key stone of optimal health.Nutrition 
is neither a panacea for athletic inaptitude nor 
a mistique founded on fad and fancy. Nutrition 
is a form of applied bio-chemistry to be used 
as judiciously and as expertely as every other 
aspect of medical care. To maximise benefits, 
nutrit ional guidance and suggestions should 
always be geared to individual needs deduced 
from careful and pains taking medical and di-
etary histories, a physici examination, and ap-
propriate laboratory tests. 
Unfortunately relations between nutrit ion 
and exercise and sports have all too often been 
marked by confusions , conflicts, and exploded 
expectations. Failures have stemmed almost 
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invariably from misinformation, misconceptions 
and mis guided enthusiam that have given birth 
to a whole gaggle of myths. These include mus-
cle building myths such as consuming large 
amount of proteins or protein supplements will 
increase muscle size and strength or that pro-
tein is a primary source of muscular energy, 
quick energy myths such as eating candy bars, 
sugar or honey just before competition pro-
vides an immediate energy advantage, or that 
extra vitamins and minerals are needed to 
prime the body; performance myths such as 
drinking water during an event causes cramps 
and upsets stomach or that salt tablets are 
needed to replace the salt lost in sweat, food 
myths such as drinking milk before an event 
decreases speed and endurance or that eating 
steek and egg before a meet will improve per-
formance. Each of the above mentioned in-
stances can usually be traced to a failure to 
distinguish between nutritional sense and nu-
tritional non sense. Such entrapments and de-
lusions can readily be avoided and dispelled 
by a mastery of the fundamentals of nutrition 
and their role in human health and disease. 
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It has been well established by the re-
searcher's previous work that different diets 
having varying proportions of carbohydrates, 
fats and proteins do affect the endurance ca-
pacity of the individual but what is the effect of 
these varying propfiKions on the endurance ca-
pacity of individuals with high and low body fat 
content and also posible Biochemical changes 
in different fat % individuals is not well estab-
lished. 
For most activities involving cardio 
respriratory endurance, optimization of both the 
body's composition and its energy stores is of 
utmost importance to the sucessful perform-
ance of the athlete. The levels of both abso-
lute and relative body fat can have profound influ-
ence on running endurance (Cureton and Sparling, 
1980) . 
The body is composed of different elements 
which can be described either chemically or ana-
tomically . Chemically the body mass is composed 
of fat, protein, carbohydrate, mineral and water 
(Lohman, 1986). This classification system is pre-
ferred when dealing with issues related to body 
energy stores. Anatomically, the body mass is com-
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posed of adipose tissue, muscle, bone, organs and 
other tissue (Lohman, 1986). However for the pur-
pose of this study body weight is divided in to fat 
weight and fat free weight. 
Thus the purpose of this research was to 
place the role of nutr i t ion in exercise and 
sports in proper perspective based on a dis-
tillation and detailed expert interpretation of 
the gathered data. 
STATEMENT OF THE PROBLEM: 
Comparative study of selected dietary in-
take of fifteen days on endurance and selected 
biochemical parameters of subjects with high 
and low body fat content. 
DELIMITATION: 
1. The study is delimited to Male Athletes of 
A.M.U. & sport Stadium, Aligarh within age 
group of 19 to 20 years. 
2. Specific dietary programme is administred 
for a Period of only 15 days. 
3. Only endurance capicity is taken under 
physical variable. 
15 
4. Bio-Chemical variables taking for the study 
are 
A) Blood cholestrol level. 
B) Blood lactic acid level. 
C) Blood glucose level. 
5. The study is also delimited to subject 
with 8 to12% and 15 to 20% of body fat. 
6. The study will be further delimited to 
only three different diets. 
A) Normal diet consumed by Athletes. 
B) Diet richin fats and protiens but less in 
carbo hydrates. 
C) Diet rich in Carbohydrates but less in fats 
and protiens. 
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LIMITATIONS 
1. Difference in genetic back ground may ere 
ate variations in the performance, (the pro-
portion of FT and ST fibres in the muscles) 
2. Due to lack of sufficient resources, 
changes in other Biochemical variables could 
not be studied. 
3. The method used for calculating the value 
of raw food materials used could not get the 
exact and accurate value of the food stuff be-
cause during the cooking some value of food 
stuffs gets wasted. 
4. The slight change in the proportions of 
minerals and vitamins as a result of alteration 
of diets could nolTbe studied. 
5. Due to lack of muscle and liver Biopsy 
technique muscle and liver Biochemical 
changes could not be studied. 
HYPOTHESIS 
It is hypothesised that variation in the pro-
portion of carbohydrate, fat and protein in 
diet will show significant difference in physi 
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cal and Biochemical variables and here will be 
another significant difference in the variables 
between two fat percentages groups. 
DEFINITION AND EXPLANATION OF 
THE TERMS 
"Endurance is the ability to do sports move-
ments, with the desired quality and speed, un-
der conditions of fatigue." 
"Cholestrol is saturated fat dissolved in blood" 
"Lac t i c acid is by product of Anaerob ic 
glycolysis which is related to muscular fa-
t igue." 
SIGNIFICANCE OF THE STUDY 
The study will specify the effects of dif-
ferent diets having varying amounts of nutri-
ents on the physical and biochemical variables 
between two body fat percentages groups. 
Thus the result of this study wil l l enable the 
coaches and physical educat ion teachers to 
formulate proper dietary programme accord-
ing to the training requirment and body com-
position of their trainess. It will also help to 
check the blood cholestrol level, the causa-
tive factor in A.therosclero st6 , 
CHAPTER il 
REVIEW OF THE RELATED LITERATURE 
The research scholar has gone through re-
lated literature available which are relevant to 
the present study. The relevant studies found 
through various sources which the research 
scholar has come across are enumerated be-
low. 
Segarson (1981) conducted a study to de-
termine the effect of three dietary treatments 
upon energy substrate indicators during a 30 
minutes treadmill run. Highly trained distance 
runners served as subjects. Protocols were a 
12 hours fast, a high carbohydrate meal and 
oral administration of fructose. After each of 
the diet,each subject run on a treadmill for 30 
minutes at an intensity corresponding to 60-
98% of their max. aerobic capacity. Blood sam-
ples were taken at rest, after a 8 min. warm up 
and following 11,25 and 30 minute of the tread-
mill exercise. The blood samples were 
analysed for concentration of glucose, lactate, 
insulin and try glyceride. Expired air samples 
were taken at 10 min. and 29 min. of the tread-
mill exercise for determining VOj and CO2 
producters., Results of data analysis suggests 
that although glucose and lactate varied with the 
duration of time from subjects to subjects there 
were no significance differences in the param-
eters analysed on the result of variation in the 
pre-exercise diets. It might be assumed that 
any of the dietary protocols studied would be 
equally useful. 
Donald (1976) conducted a study on re-
lated physiological response of lacto 
ovovegetarian and non-vegetarions to a pro-
gramme of endurance training. This study was 
an investigation of the response of lacto ovo 
vegetarians and non-vegetarions to three week 
of endurance training. A pre and post test bat-
tery included haemoglobin, tryglycerldes, total 
protien, cholestrol, glucose, resting heart rate, 
resting blood pressure, height, weight and 
ergometer ride from which VOj max were meas-
ured PWC 7^0 and PWC ^^ ^ were also deter-
mined. The training method involved, riding an 
ergometer bicycle for 30 min. for 3 weeks al-
ternating 5 min. work loads 300 kg/ min. and 
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55% of max. capacity. Following the endurance 
training, there was no difference between the 
lacto ovo vegetarian and non-vegetarian 
groups for the blood components, PWC ^^ ^ 
PWC _and V02,,,. 
Andrew (1987) also conducted a similar 
study on the effect of carbohydrate 
supplimentation on metabolism and perform-
ance during prolonged exercise. Prolonged ex-
ercise (2 hrs) often result in hypoglycemia. 
The purpose of this sudy were to determine if 
the hypoglycemia contributes to fatigue, by at-
tempting to reverse fatigue by restoring 
eyglycemia.to determine the exercise intensity 
that can be sustained when carbohydrate is in-
gested. In 1st study, fatigue was induced in 7 
trained cyclist by exhaustive (170 ± 9 min.) ex-
ercise at 70% VO2 max. resulting in decline in 
plasma glucose to 3 mM and in respiratory ex-
change ratio to 0.81. Placebo injestion and 20 
min. of rest did not restore eyglycemia or RER 
and the men were able to complete only 10±1 
min. of an additional exercise. Injestion of car-
bohydrates (3 g/Kg) increased glucose to 5 mM, 
which than fell gradually during further exer-
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cise to 3.9 mM at fatigue (26 ±4 min; P< 0.05 
vs placebo) RER increased (P< 0.001) to .83 
after 10-15 min. exercise but fell again to .81. 
At fatigue glucose ingestion at 1.1± 0.1 gM^ 
maintained glucose at 5-0-5-3 mM amd RER at 
.81 - .84 during an additional 43± 5 min. of ex-
ercise P< 0.01 Vs carbohydrate injestion. 
Plasma insulin and vastus lateralis glycogen 
concentration did not change during glucose 
ingestion with 71 ± 5% of total carbohydrate oxi-
dation apparantly derived from the ingested 
glucose. "These data indicate that hypoglycemia 
contributes to fatigue in part by limiting carbo-
hydrate oxidation. Thus fatigue can be reversed 
when eyglycemia is restored and maintained. In 
study 2" seven additional cyclist exercised for 
alternating 15 min. Period at 60% and 85% Vo^ 
max. resulting in an RER of .92 and blood lac-
tate of 5 mM during the high intensity exercise 
with carbohydrate ingestion, RER fell to .79 and 
glucose level to 3.7 mM at fatigue (174±8) 
minute, when carbohydrate was injested 
throughout exercise I.Og/ kg at 10 min. then 6g/ 
kg every 30 minute) the subjects were able to 
exercise 20% (205±9 min.; P<.05) however dur-
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ing the final hours, the subjects were able to 
exercise at only 74-76% VOj n^ ax with a RER of 
.87 and blood lactate of 2.5 mM. The mainte-
nance of eyglycemia permits trained cyclists to 
continue exercise for an additional 30 minutes 
at upto 75% V02 max. 
Adam (1980) conducted a study on the di-
etary adjustment of systematic pH and endur-
ance in trained college varsity runners. 10 sub-
jects of DCSU mens inter collegiate swimming 
team were tested for endurance, a 10 min. con-
tinuous swimming in a 25 yard pool.Prior to 
testing, urine specimens were taken, analysed 
for systematic pH and again recorded at the end 
of the lOMin. swimming. Subjects position were 
marked and the total no. of yards completed 
were recorded. In the first week the experimen-
tal (Alkaline Ash) and the controlled (Acid Ash) 
diets were randomly assigned to an equal no. 
of subjects. In the second week the treatment 
were reversed and in the third week all returned 
to their normal diet. Subjects were instructed 
to follow the diet and not to eat any thing 4 
hours prior to testing. ANOVA with repeated 
measures was used. It was concluded that 
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natural diet brought about a significant higher 
systematic pH Volume than acid ash. Natural 
diet,was successful in adjusting systematic pH 
and brought about improved perormance and 
alkaline ash brought about a significant better 
performance than the natural diet. 
Earlier reseachers focussed upon methods 
of super compensating muscle glycogen stor-
age capacity while avoiding potential adverse 
side- effects. Recent research by Daror(1991) 
has addressed various aspects pertaining to 
the metabolism and subsequent replenishment 
of glycogen stores both hepatic and muscular 
in an endeavour to promote optimal athletic 
performance. It would appear from a practiical 
perspective that by following a series of 
guidlines, even elite level athletes who train 
strenuously on a daily basis, may be able to 
recover sufficiently to allow strenuous exertion 
within 24 hours. Additionally, the accepted doc-
trine pertaining to the importance of high 
carbohydate diets for athletes Is questioned in 
the light of recent research findings. 
The effect of vitamin and mineral supple-
mentation was studied by Telyord.et.al (1992) 
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on 7 to 8 months of training and competiUon in 
82 athletes from four sports, basketball, gym-
nastics, rowing and swimming. Matched sub 
groups were formed and a double blind design 
used, with subgroups being given either the 
supplementation or a placebo. The only sig-
nificant effect of supplementation was observed 
in the female basketball players, in which the 
supplementation was associated with increased 
body weight, skin fold sum and jumping ability. 
A significant increase in skindold sum was asio 
demonstrated over the whole group as a result 
of supplementation. 
Cooney et. al.,( May 1984) had a study on 
effect of a low carbohydrate ketogonic diet in 
trained females. The purpose of this study was 
to assess the physiological, biochemical and 
performance changes that occured during a 35 
days period as a result of three weeks inges-
tion of a low carborhydrate ketogenic diet by 
trained females. Seven trained female (19-28 
years age) volunteered for participation in this 
study. Experimental period was divided into five 
to seven day phases. Sequentially mean per-
cent carbohydrate intake for the five dietary 
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phases were 45.9, 12.5, 12.9, 12.7 and 48.9. 
Data was collected at sevey day interval. 
Measures include 24 hours urine samples, ex-
ercise and rest expired air, blood samples and 
exercise heart rates. Performance was as-
sessed by an internal bicycle ergometer ride at 
85% VO2 max. Body composition was assessed 
on days 1,30 and 37. Legs power was as-
sessed at days 6,13, 20,27 and 30. 
it was concluded that ingestion of a low 
carbohydrate ketogenic diet induce some meta-
bolic alteration that affect performance. 
Trained individuals when ingesting a diet de-
ficient in carbohydrate cannot perform endur-
ance exercise at the same level as when they 
are ingesting a diet containing greater than 40% 
of the calories as carbohydrates. Thus inability 
to perform endurance exercise was associated 
with increased fat mobilization and utilization 
during exercise at 85% VOj max. 
Clemant et.al, (1988) conducted a study to 
determine whether carbohydrate (CHO) intake 
before and during an ice hockey game could 
spare muscle glycogen and improve perform-
ance. The effect of the CHO supplementation 
on blood glucose, lactose, triglycerides and 
glycerol was also investigated. Seven elite col-
legiate ice hockey players were tested during 
two regular competetive league matches. The 
CHO supplement consisted of 100 gms. of glu-
cose ingested during the 75-210 min. period 
prior to the match and a total of 20gm, of glu-
cose during the match. A lower blood glucose 
level before the game and higher glucose con-
centration after the game were measured in the 
experimental group. Muscle glucogen content 
was lowered in both groups. When the glyco-
gen decrease was correlated for the distance 
skated a greater sparing of the substrate was 
offered following the CHO feeding . These 
datas demonstrates that CHO intake can result 
in less glycogen usage per distance skated. 
Ladyger.et.al, (1992) had a study on glu-
cose ingestion upon biochemical responses and 
performances in repeated short intense exer-
cises in which eight male subjects exercised 
to exhaustion on a bicyle ergometer at work 
load equivalent to 95-100 percent VO2 max. 
The exercise bouts were repeated four 
times,separated by one hour intermission be-
2H 
tween 5 to 15 minutes. After the first three 
excercise bouts subject ingested glucose 
approximately 1 gm. per Kg body weight in a 
5% water solution(CHO-Trial) or the same 
amount of water (control). Each subject per-
formed both trials, control and (CHO) one 
week apart. Glucose and insulin levels before 
exercise tended to be higher in CHO-trial com-
pared to control. However after exercise, the 
levels of glucose and insulin were similar in 
both trials. There were a significant difference 
between this and in any of the other param-
eters tested. 
Cambden et.al, (1991) Compared two car-
bohydrates diets in 14 male runners for effects 
on muscle glycogen deposition, endurance and 
sensations of gastrointestinal discomfort. Mus-
cle glycogen was measured in the vastus 
lateralis at rest and run time to exhaustion at 
75%,V02 max. was measured following 3&1/2 
days on a 50% CHO diet. During the next 
3&1/2 days, subjects run less and consumed 
a 90% CHO diet emphasising pasta and rice 
(Pasta n=7) or lesser amounts of pasta and rice 
supplemented by a Maltodestrin beverage (Sup-
2Q 
plement, P = 7 ) total glycogen concentration and 
run times were not significantly different for 
pasta verses supplement. Subjects reported 
less gastrointestinal discomfort and greater 
overall preference for supplement than for 
pasta. 
Tuttle et.al. , (1949) conducted a study 
about effects of altered breakfast habits on 
physiological responses. Six women subjects 
were subjects to controlled breakfast habits 
and twice a week they performed on the bicy-
cle ergometer between 11.00 and 12.00 p.m. 
noon to determine maximum work output. 
Ommission of breakfast caused decrease in 
maximum output of work, increase both in sim-
ple and choice reaction and increase in tremor 
of an outstretched arm. Light breakfast caused 
a significant improvement of maximum work 
output and choice reaction time and decrease 
in tremor magnitude. Experiment showed that 
there are considerable individual differencess 
in response to altered breakfast habits. A di-
rect comparision of the physiological re-
sponses during light and heavy breakfast pe-
riod could not be made because the break-
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fast period of coffee only occured between 
heavy and light breafast. 
Huss et.al,(1962) conducted a study on ef-
fect of milk consumption on endurance per-
formance. Nine trained trackmen were divided 
into experimental (non milk) and control (milk) 
groups. Both groups participated in eight 
weeks of training. The experimental group was 
not permitted any milk, cheese or the cream 
except in those dishes in which milk was used 
In cooking. The controls consumed a mimimum 
of three pounds of ice-cream each week. 
Steady state and all out treadmill measures 
were obtained as well as diet recall records. 
During the period of this investigation no sig-
nificant effect which might be attributed to milk 
were observed on performance. 
Fogelh0rlri^'et.al.,(1991) In this study com-
pared muscle glycogen concentrations after 
two different depletion and loading procedures 
in six male runners. The depletion runs for the 
procedures were a half marathan race and an 
easier fart lek. The mean muscle glycogen con-
centration (±5e.m.), analysed after the proce-
dures, did not differ significantly between the 
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race and the fart lek being 285(± 25)mM/kg, 
d.w. (dry weight) versus 315(±32) mM/Kg D.W. 
(P>.05) Moreover, the subjects glycogen con-
centrations were not clearly increased above 
the pre depletion values following either pro-
cedure. The results show that higher glycogen 
levels do not necessarily occur after classical 
carohydrate loading procedures. 
Ivy, et.al., (1983) examined the effect of 
glucose polymer (GP) ingestion upon endur-
ance performance during walking exercise 
at 45% Vo2 max. Also,performance on a bat-
tery of psychomotor tests was assessed to 
determine if exhaustion from endurance exer-
cise was related to central nervous system 
dysfunction. Ten, trained male subjects in-
gested approximately 120 gm. of GP in four 
equally divided dosages 60,90 ,120 and 150 
gm. Following the start of exerecise , this 
treatment significantly increased time to ex-
haustion by 11.5% as compared to the 
control(c) group (GP=299.0±9.8 min; c=268.3± 
11.8min).No difference in V02(1mln-^) or per-
ceived exertion was noted between treatments. 
As a result of the GP finidngs the rate of car-
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bohydrate utilization during the GP. trial was 
.53 g.min, greater than during the (C) 
trial.However during the GP trial plasma glu-
cose did not fall below the pre exercise level 
and was significantly higher than the (C) Plasma 
glucose concentration at exhaustion. No differ-
ences in psychomotor performance between 
treatments or between rested and exhausted 
states for either the (C) or (GP) treatments 
were noted.These data suggest that exhaus-
tion was not a result of hypoglycemia or cen-
tral nervous system dysfunction and that glu-
cose polymer supplements, may enhance 
endurance capacity . 
Seifert (1992) Compare the effects of glu-
cose Polymer (GP) to a non-caloric placebo 
(PL) on completion time of an 80 mile bicy-
cle time trial. On three occasions, 14, experi-
mental male bicyclist rode their own bicycles 
mounted on wind load simulators in order to 
mimic real riding conditions. The first trial was 
a familiarisation ride; the next two were coun-
ter balanced in a double blind design. All tri-
als were at self selected pace and were pre-
ceded by 48th diet control .A t 10 mile inter-
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vals subjects ingested the (PL) or 5% GP ±2% 
fructose solution at doses of .25gm carbohy-
drates/kg body weight (260ml). Finishing times 
were significantly lower wth GP ( 241 Vs 253; 
p=.02) Serum glucose levels rose sharply af-
ter 40 miles with GP and were significantly 
higher than PL at midway and final 
draws(P = .01) with GP free fatty acid levels 
were significatly lower(P=.02) and riders sus-
tained a higher VO2 max., (64% vs 60%). These 
data shows that Ingestion of GP during a ride 
in comparison to PL decrease the time to 
finish an ultra endurance bicycle race. 
Sady, et.al.,( 1989) Carried out a study on 
the fat metabolism in which they compared the 
disappearance rate of (K )^ of an intravenous 
fat emulsion(10% travamulsion(R),Ice/Kg.) in 
13 endurance athletes(Mean ±SD age 33,± 5.6 
years) and examined the relationships between 
fat clearance, serum lipoprotein concentrations 
and postheparin plasma lipolytic activities (75 
lu/Kg).The atheletes have lower triglyceride 
(TG) 75±. 
Rats, et.al, (1989) Conducted s study on 
the effects of dietary manipulation (low or high 
^4 
carbohydrate) on performance of a short du-
ration exercise with endurance and intermittent 
trained athletes. Eight subjects performed a 
depletion drill of 10 one minute work bouts at 
7 watts/kg. and 85 repetetions per minute on a 
cycle ergometer. The subjects followed a di-
etary regimen of three days on a low carbo-
hydrate diet followed by three days on a high 
carbohydrate diet. Muscle biopsy samples were 
taken immediately prior to and immediately af-
ter the testing sessions. Dietary manipulations 
did not affect resting muscle glycogen levels. 
However subjects accustomed to continuous 
training regimens usesd less glycogen, pro-
duced less muscle lactate and exercised 
longer than subjects accustomed to intermittent 
training programme. These biochemical 
changes appeared to be related to the fibre 
type distribution and the training background 
of the atheletes. 
Wiles, et.al., (1991) studied the effect of 
pre exercise protein ingestion upon VOj, 
R(Respiratory Exchange Ratio) and perceived 
exertion during treadmill running. The study 
investigated the effect of pre exercise protien 
• ? = ; 
ingestion upon the oxygen consumption (VO^). 
respiratory exchange ratio (R) and perceived 
exertion (PE) of athletes during treadmill run-
ning at intensities of approximately 60,80,90 
and 100% of their VOj max. Seventeen fe-
male atheletes aged between 17 and 22 years 
participated in the study. Subjects completed 
six assessment session each being preceeded 
by one of the following dietary regimens;a 
protien solution ingested 3 hours before 
assessment (P3), a protein solution ingested 
1 hour before assessment(PI ) and the 
injestion of water 1-3 hours before assessment 
(B)The subjects VOj, R and PE were meas-
ured at all exerecise intensities using stand-
ardised" procedures. The results showed that 
PI produced significantly higher values for 
VO2 (P<0.05) at all exercise intensities and was 
associated with an increased PE (P,<.01) . The 
findings could have implications for atheletes 
when considering the composition of their pre 
exercise meal, especially if performing in ac-
tivities which required the participants to ex-
ercise close to or at their VO2 max. 
CHAPTER-in 
PROCEDURE 
In this chapter the se lec t ion of sub-
j e c t s , ques t ionna i re method employed to 
collect relevant data regarding consumption 
of food mater ia l , preparation of selected di-
e ta ry r e g i m e n s , a d m i n i s t r a t i o n of tes ts , 
measurement procedures and the techniques 
used for the analysis of data have been de-
scr ibed. 
Selection of Subjects 
For the purpose of th is s tudy two 
groups of d i f f e r e n t fat % , of 15 each 
atheletes in the age group of 19 to 20 years 
were randomly selected from AMU & sports 
stadium AL IGARH. There fat % was deter-
mined by using skin fold method. The fat % 
of first group was between 8 to 1 2 . The fat 
% of second group was between 15 to 20. 
As all the atheletes were students thus they 
had more or less similar diet, work load of 
theory and activity and other environmental 
fac tors . 
Criterion Measure 
The c r i t e r i o n m e a s u r e f o r t h i s 
s tudy were t i m e fo r e x h a u s t i o n in m in -
u t e s on b i c y c l e e r g o m e t o r , b l o o d 
c h o l e s t r o l , b l o o d l a c t i c ac id and b lood 
g l u c o s e l e v e l s in mg % of two fa ts % 
g r o u p s a f t e r c o n s u m i n g n o r m a l d i e t , 
d ie t r i ch in f a t s and p r o t i e n s and d ie t 
r i ch in c a r b o h y d r a t e s s u b s e q u e n t l y . 
Reliability of Data 
Rel iab i l i t y of data was ensured by es-
tab l i sh ing the ins t rumen ts re l i ab i l i t y , test -
er 's & l abo ra to ry s ta f f ' s competency . 
Instruments Reliability 
The b icyc le e rgometor used for meas-
ur ing t ime for e x h a u s t i o n of the sub jec t 
was of s tandard qua l i t y , its accuracy was 
ensured by the manufac tu re r . 
The f a t o m e t o r used for d e t e r m i n i n g 
sk in fo ld t h i c k n e s s was very accura te as 
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repet ions of measurements were almostsimi-
lar. The appra tus of the b iochemis t ry lab 
was of very high sc ient i f ic s tandard. Most 
recent techn iques were used in analys ing 
blood var iables . 
Tester Competency 
As the study was the extension of inves-
t i ga to r ' s prev ious work, thus he was wel l 
versed in the techniques of conducting the 
tests. The invesi tgator than had a number of 
pract ice sessions under the expert guidance 
of Dr. (Mrs . ) T. Ma l l , Reader in Test & 
Measurement ,Lakshmibai Nat ional Inst i tute 
of physical ed. To ensure tester 's rel iabi l i ty 
the t ime taken for total exhaustion by 5 stu-
dents af ter consuming selected diets were 
corre lated with those taken by Dr. Rajendra 
Singh Lecturer (Test and measurement) Deptt. of 
PH&SE under simi lar condi t ion. The coeff i -
c ient of the measurement taken by the in-
vest igator and expert was found to be .98. 
In the same way a coe f f i c ien t of .97 was 
found for sk in fo ld measurements. Thus in-
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vest igator 's competency was establ ished. 
Laboratory staff was well qual i f ied their 
rel iabi l i ty was wel l establ ished. Even the in-
ves t iga tor compared twenty resu l t of same 
variable on same diet and very non signi f i -
cant var iat ion was founded . 
Collection of Data 
The t i m e f o r t o t a l e x h a u s t i o n was 
noted on b i c y c l e e r g o m e t o r . The b lood 
of t he s u b j e c t s w a s t a k e n ou t in the 
mo rn i ng and a n a l y s e d in the C e n t r a l lab 
and B i o c h e m i s t r y d e p t . of A M U and 
S u r a n j a n P a t h o l o g y Aligarh. 
Method used for assesinq normal 
diet consumption 
Quest ionnaire method was employed to 
co l lec t the r e l e v a n t data rega rd ing con-
sumpt ion of f ood mater ia ls consumed by 
each subject dur ing a week was calculated 
a f ter o b t a i n i n g the i n f o r m a t i o n t h r o u g h 
quest ionnaire and the average consumption 
of food stuff was taken for the study. 
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The nutr i t ive value of each food stuff was 
fouhd out from C. Gopalan's e t .a l . (1985) ta-
ble of nutr i t ive value of Indian food stuffs. 
Construction of Questionnaire 
A quest ionnai re was cons t ruc ted under 
the superv is ion of Nutrit ion expert with ut-
most care and ser iousness of the purpose 
taking in to considerat ion the minute detai ls 
of the nut r ients consumed, needed for the 
study, so as to get maximum worthwhi le and 
meaningful responses from the subject . 
Further the quest ions were ar ranged in 
such a logical way that students were able 
to g ive the i r responses eas i l y . A t t emp ts 
were made to f rame the ques t ions s imple, 
clear and relevant leaving no room for am-
biguity or vagueness. 
The responses to the quest ions were f i l l -
ing the app rop r i a te co lumns w i th var ious 
food mater ia ls they consumed. 
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Questionnaire Deveiopment 
In the first few attempt trials various questions 
regarding the consumpt ion of var ious food 
stuffs by an ind iv idual 's in his diet were for-
mulated and after wards they were changed 
from time to t imeon the recommendations of 
the Nutr i t ion expert before the final draft was 
made. 
Administration of Questionnaire 
Af te r the f i n a l p r e p a r a t i o n of the 
quest ionaaire, It was distr ibuted to the sub-
j e c t s , every ques t ions was made c lear to 
them, before they were asked to f i l l in the 
in format ion. 
The sub jec ts were asked to give the 
true statement about what they consumed in 
the dining Hall and outs ide, daily and they 
were assured that the information given by 
them would be kept conf ident ia l . All the sub-
jects were assured that each of them wil l re-
ceive a copy of the summary of the thesis 
resu l ts . 
On the basis of responses obtained, the 
amount of various food stuff consumed was 
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converted into gms. with the help of Nutri-
tion expert and their energy value in kil o 
calories calculated from C. Gopalan's table 
for "Nutritive Value of Indian Food Stuff." 
In was found out that the average diet of 
the subject conta ins 60% carbohydra tes , 
25% fats and 15% protien. The total energy 
value of the diet was calculated to be 3870 
kilo calories. 
The various food stuffs, the percentage 
of carbohydrates fats and protiens in them, 
their energy va lues in kilo ca lo r ies , and 
amounts of vi tamins and minerals is given 
in Tab le -1 . 
Another dietary regimen was formulated 
in which the proportion of carbohydrate was 
raised to 8 0 % , fats decreased to 12% and 
protiens decreased to 8% . The total en-
ergy va lue of the diet remained same as 
3870 kilo calor ies. 
For this certain food stuffs were taken 
out from the normal diet. They were -
a) Oil 60gms. 
b) Meat 60gms. 
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c) Razma 
d) Milk 
e) Pulses 
50gms. 
eoogms. 
50gms. 
The total energy value of these food 
stuffs was 1695.5 kilo calories outof them 
354 k.calories were supplied by carbohy-
drate and 1205.5 from fats and protiens. 
To fil l this gap, the following food 
stuffs having very high carbohydrate con-
tent and the same energy value of 1695.5 
kilo ca lor ies were added in their dai ly 
diet. 
200gms. 
540gms. 
200gms. 
300gms. 
1 75gms. 
a) Potatoe 
b) Banana 
c) Apple 
d) Grapes 
e) Skimmed milk 
Kheer 
The total energy value of these food 
stuffs was 1665 kilo calories. Thus the 
net energy value of the new diet remained 
same as 3870 kilo calories as for normal 
diet. 
Thus the percentage of carbohydrate 
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in the new diet was raised from 60% to 
8 0 % , fats decreased from 2 5 % to 12%, 
and protien also decreased from 15% to 
8%. 
The various food stuffs of this di-
e tary regimen alongwith p e r c e n t a g e of 
carbohydrates fats and protiens, in them, 
their energy values and the amounts of 
vitamins and minerals in thems are given 
in Table-2. 
The third dietary regimen rich in fats 
and protiens was formulated in which car-
bohydrates was decreased from 6 0 % to 
4 0 % , fats increased from 2 5 % to 40%, 
protiens increased from 15%) to 20%. The 
total energy value of the diet again re-
mained 3870 kilo calories as for the nor-
mal diet. 
For th is the fo l lowing food stuffs 
which were very rich in carbohydrate con-
tent were taken out from the normal diet. 
a) 
b) 
c) 
d) 
Wheat 
Rice 
Potatoe 
Sugar 
l e o g m s 
70gms. 
400gms 
45gms. 
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The total energ> value of these food 
stuffs were found to be 1316.11 kilo calo-
ries, out of which 84.6 kilo calories were 
contibuted by fats and protiens. 
To fill this gap food stuffs very rich 
in fats and protiens contents and having 
the same energy value of 1316 kilo calo-
ries were added in the diet. 
a) Meat 52gms. 
b) Ground nut 10Ogms. 
c) Cheese lOOgms. 
d) Ghee 50gms. 
The total energy value of these food 
stuff was 1316 kilo calories which was the 
energy value of the food stuffs taken out 
of the diet. 
Thus the total energy value of the 
diet remained same 3870 k. calories as 
for the normal diet. 
The various food stuffs of this di-
etary regimen alongwith the percentages 
of carbohydrates fats and protiens, their 
energy values, various amounts of miner-
als and vitamins in them are given in Ta-
ble-3 . 
Administration of Test 
Subjects blood was col lected in the 
morn ing for the a s s e s m e n t of b l ood 
cho ies t ro l , b lood lact ic acid and b lood 
glucose level in the laboratory. 
Sub jec t s were g iven few p r a c t i c e 
sess ions on the b icyc le eg romete r for 
their fanni l iar isation with the ergometor. 
For endurance capacity subject took his 
pos i t ion on the b icyc le e rgometo r and 
started pedal l ing ( 50 repetitions per min) with 
a set intensi ty (60 to 70% of his maximum 
work load capac i t y . Wh ich was de te r -
mined by taking into account his maximum 
pulse count). Total time in minutes t i l l ex-
haustion was noted to the nearest minute, 
s i m i l a r l y t ime for a l l the s u b j e c t was 
noted. 
Thus f i r s t sets of scores was ob-
ta ined a f ter normal d iet ( p ropo r t i on of 
food stuffs mentioned in table-1 ). 
The i r a f t e r d ie t r i ch in~^ats and 
protiens was administered to the subjects 
50 
of both the fat % groups for a per iod of 
15 days . The s u b j e c t s took the i r 
b r e a k f a s t , l u n c h , t e a and d i n n e r ( food 
stuffs in spec i f ic proport ions ment ioned 
in table -2) under the supervis ion of the 
invest igator. 
On the s ix teen th day sub jec t were 
again examined for their endurance ca-
pacity, blood cholest ro l , blood lact ic acid 
and b lood g l u c o s e leve l in the same 
above ment ioned way, Thus second sets 
of scores were obtained . 
After this diet rich in Carbohydrates 
(w i th food s t u f f s in s p e c i f i c 
propora t ions ment ioned in tab le -3 ) was 
admin is t ra ted to the subject of both fat 
% groups for a period of 15 days under 
the supervis ion of the Invest igator. 
On the sixteenth day their endurance 
cap ic i t y , b lood cho les t r o l b lood lac t i c 
acid and blood glucose were measured . 
Thus third sets of scores were obta ined. 
Thus in al l 24 sets of scores in min-
utes and mg% for both the fats % group 
were obtained. 
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Experimental Design 
Repeated measure design in which 
a l l the sub jec t s of both fat % groups 
rec ieve al l the three t r ea tmen ts . They 
went through the three dietary regimens 
in which the normal diet acted as control-
led diet given in table-1 and two other 
diets acted as experimental diet given in 
table-2 and table-3. 
Statistical Technique for 
Analvsis of Data 
In o rder to s tudy the e f f e c t s of 
d i f ferents dietary regimens on time in min-
utes for exhaust ion, blood cholestro l . blood 
lact ic acid and blood glucos^ level in mg%, 
The one way a n a l y s i s of v a r i a n c e was 
apppl ied and .05 level of s igni f icance was 
chosen to test the hypothes is . In case of 
s ign i f icants F- rat ios schef fe 's test of post 
hoc method was appl ied to test the s igni f i -
cance of d i f f e r e n c e be tween the pa i red 
means. 
CHAPTER - IV 
ANALYSIS OF DATA AND RESULTS OF STUDY 
The S ta t i s t i ca l analys is of data (total 
t ime t a k e n for c o m p l e t e e x h a u s t i o n on 
bicycle ergometor after consuming three di-
ets i.e. Normal diet (ND) Carbohydrate rich 
diet ( COH) and fats and prot ien rich diet 
(FP) and the subsequent changes In blood 
cholestrol , blood lactic acid and blood glu-
cose level after consuming these three di-
ets by two fat % groups ) Col lected on 30 
male subjects is presented in this chapter. 
Analysis of var iance was used to determine 
the variations in the effect of three dietary 
reg imens consumpt ion on the changes in 
blood c h o l e s t r o l , blood lac t ic acid and 
blood glucose levels and also the total time 
taken for complete exhaustion on bicycle 
ergometor clarke and clarke (1972) method 
for computing one way analysis of variance 
was used for this purpose . In case of sig-
nificant F- rat io, scheffe's test for making 
p o s t - h o c d i f f e r e n c e s for s i g n i f i c a n c e 
b e t w e e n p a i r e d means was a d o p t e d . 
Scoring of Data 
Time taken in minutes for exhaustion 
on bicycle ergometor and the subsequent 
changes in blood glucose, blood cholestrol 
and blood lactic acid in mg % after consum-
ing three di f ferent diets by both the fat % 
groups were considered as scores of the 
subjects. 
The first sets of scores was attributed 
S4 
to Normal diet. 
The second sets of scores was obtained 
after 15 days of high fats and protiens di-
e ta ry in take by the s u b j e c t s of both fat 
% groups. 
The th i rd sets of score was obtained 
after 15 days of high carbohydrate dietary 
consumption by both the fat % groups. 
Level of S i g n i f i c a n c e 
To find out the d i f ferent ia l effects of 
three treatments using one way analysis 
of variance ( F-test) the level of s igni f i -
cance chosen was .05. 
Findings 
In order to de termine the d i f f e ren t i a l 
effect of three dietary regimens time for 
exhaustion of two fat % groups changes 
in their blood c h o l e s t r o l , b lood lact ic 
acid and blood g lucose leve ls one way 
analysis of var ience was used the data 
related to this is presented in the tables 
5S 
TABLE -4 
ANALYSIS OF VARIANCE OF THE ENDURANCE 
CAPACITY AFTER THREE DIFFERENT DIETS 
ND . FP AND COH ADMINISTERED TO TWO 
FAT % GROUPS 
Source of 
Variation 
Sum of 
Squares 
Between 
Blocks 
df sum of Mean 
square squares 
variance 
1 5 9 3 8 2 . 2 8 3 1 8 7 6 . 4 5 
F-ratio 
1125.2 
Sum of , 84 2379.68 
Squares 
within the Block 
28.32 
Signi f icant at .05 level 
F value to be s ign i f icant at .05 level with 5 and 
84 degrees of f reedom is 2.33. 
The analys is of data in table -4 shows 
that var iab i l i ty ex is ts among the performances 
given after the consumpt ion of three d i f fer -
S6 
ent dietary regimens by both the fat percent-
age groups. 
As the mean difference in the total time 
for exhaust ion after the three diets ND, COH 
and FP have shown s igni f icant F- ratio. To 
f i n d o u t wh i ch of the d i f f e r e n c e s of the 
means amongs t the p e r f o r m a n c e s af ter 
th ree d ie ts were s ign i f i can t the post hoc 
test was appl ied. The data perta in ing to this 
is presented in table 5. 
TABLE • 5 
SIGNIFICANCE OF DIFFERENCES OF ENDUR-
ANCE PERFORMANCE ON TWO EXPERI-
MENTAL AND ONE CONTROL DIET OF 
TWO FAT PERCENTAGE 
8-12% FAT GROUP 15-20%FAT GROUP 
COH ND FP COH ND FP Mean OF 
min. min. min. min. min. min. difference 
154.2 107.4 46.8 6 62 
154.2 56.6 97 .6 6.62 
107.4 56 .6 5 0 . 8 6 6.62 
154.26 136.53 17.73 6.62 
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8-12% FAT GROUP 1 5-20%FAT GROUP 
COH ND FP COH ND FP Mean CF 
min. min. min. min. min. min. difference 
154.26 88.8 65.46 6.62 
154.26 33 .93 120.3 6 62 
107.4 136.53 29 .07 6.62 
107.46 88,8 18 .66 6.62 
107.4 33.93 7 3 . 5 3 6.62 
56.6 136.53 79 .93 6.62 
56.6 88.8 32 .2 6.62 
56.6 33.93 22 .67 6.62 
136.53 88.8 4 7 . 7 3 6.62 
136.53 33.93 1 0 2 . 2 2 6.62 
88.8 33.93 54 .87 6.62 
*Significant at .05 level of confidence 
Table - 5 reveals that carbohydrates rich 
d iet (COH) significantly increases endurance 
capacity of the 8 to 12% fat by 43% than the 
normal diet(ND) . Whereas fats and protiens 
diets (FP) signif icantly decreases perform-
ance by 47% the same fat % groups than the 
normal diet. The increase in 15 to 20% Fat group 
was 53% then normal diet and decrease was 62% . 
Thus increase and decrease in the endurance capacity was 
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observed in both the groups, However the total 
performance time for 15 to 20 % of fat group 
was s i g n i f i c a n t l y lower than 8-12% fat 
group. 
The mean performances of the three di-
ets are graphical ly presented in f i gu re l . 
TABLE-6 
ANALYSIS OF VARIANCE OF THE CHOLESTROL 
LEVELS AFTER THREE DIFFERENT DIETS ND, 
FP AND COH ADMINISTERED TO TWO FAT % 
GROUPS 
Source of df Sum of Mean F-ratio 
Variat ion squares square 
var iance 
Sum of 5 137077.98 27415.59 
Squares 
Between 96.49 
Blocks 
Sum of 84 23865.50 284.11 
Squares 
within the Block 
* Signi f icant at .05 level 
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F -va lue to be significant at .05 level 
with 5 and 84 degrees of freedom is 2.33 
The analysis of data in table -6 shows 
significant variabil ity in the blood cholestrol 
levels of both fat % groups after three d 
etary regimens 
As the mean d i f fe rence in the blood 
cholestrol count of both the fat% group af-
ter the three diets has shown significant F 
ratio. Post hoc test was applied to findout 
which of the d i f f e r e n c e s of the means 
amongst the blood cholestrol count were 
significant after three dietary regimens. The 
data pertaining to thisis presented in table-7 
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TABLE:? 
SIGNIFICANCE OF DIFFERENCES OF BLOOD 
CHOLESTROL LEVELS AFTER TWO 
EXPERIMENTAL AND ONE CONTROL DIET OF 
TWO FAT PERCENTAGE 
8-12% FAT GROUP 1 5-20%FAT GROUP 
FP ND COH FP ND COH Mean CF 
fT)g% 
196.2 
196.2 
196.2 
196.2 
196.2 
mg% 
161.2 
161.2 
161.2 
161.2 
161 2 
mg% 
128.13 
128.13 
128.13 
128.13 
128.13 
mg% 
250.3 
250.3 
250.3 
250.3 
250.3 
mg% 
194.6 
194.6 
194.6 
194.6 
mg% 
153.93 
153.93 
153.93 
153.93 
194.6 153.93 
difference 
35 
68.07 
33.07 
54.13 
1.74 
42.4 
89.13 
33.26 
7.27 
122.4 
66.3 
25.8 
56 07 
122.4 
40.53 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
20.98 
62 
Significant at .06 level of confidence 
Table 7 reveals that FP diets s i g n i f i -
cantly increases the blood cholestrol levels 
by about20% than the normal diet for both the 
groups and COH diet subsequently decrease 
the cholestrol levels by about 20% of both 
% groups , The increase and d e c r e a s e i n 
blood cholest ro l count was approx imate ly 
similar for both the groups. Hov^ever the 
level of blood cholestrol v\/as s igni f icant ly 
higher in 15 - 20% of fat group. This was 
attributed to their initial high levels of blood 
cholestrol . 
The mean cholestrol levels af ter the 
three diets for both the groups are pre-
sented in the figure- 2 
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TABLE-8 
ANALYSIS OF VARIANCE OF THE GLUCOSE 
LEVELS AFTER THREE DIFFERENT DIETS ND. 
FP AND COH ADMINISTERED TO TWO FAT % 
GROUPS 
Source of df Sum of Mean F-ratio 
Variat ion squares square 
yAli^DJl^ 
Sum of 5 870.87 174.06 
Squares 
Between 
Blocks 1.06* 
Sum of 84 13743.41 163 
within the Block 
* NOT Signi f icant at .05 level 
F -value to be s ign i f i can t at .05 level 
with 5 and 84clegrees of freedom is 2.33. 
The analysis of data in the table 8 re-
veals that var iabi l i ty does not exists among 
the blood glucose levels of both the fat % 
groups taken after the administ rat ion of three 
Different Diets. 
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TABLE-9 
ANALYSIS OF VARIANCE OF THE BLOOD LACTIC 
ACID LEVELS AFTER THREE DIFFERENT DIETS 
ND.FP AND COH ADMINISTERED TO TWO FAT 
% GROUPS 
Source of df Sum of Mean F-ratio 
Variat ion squares square 
variance 
Sunn of 5 29.5 5.9 
Squares 
Between 
Blocks .534* 
Sum of 84 927 11.035 
Squares 
within the 
Blocj^ „ . 
* NOT Signif icant at .05 level 
F -value to be s igni f icant at .05 level 
with 5 and 84 degrees of freedom is 2.33. 
The analys is of data in the table-9 
r e v e a l s tha t v a r i a b i l i t y does not ex is ts 
among the blood lactic acid levels of both 
the fat % groups taken after the administra-
tion of three dietary regimens. 
Discussion of Findings 
The total findings of the study revealed that 
(1) The time taken for exhaustion was sig-
nificantly affected by the three different di-
ets for both the fat % groups as F ratio at 
.05 level was highly significant the post hoc 
analysis revealed that there were significant 
dif ferences in the performance time of both 
the fat % groups following three different di-
etary regimens. These findings that the time 
taken for exhaustion was reduced by 47% of8 
-12% fat group following high fats and protien 
rich diet thannonnaldiet and increases by 43%than 
normal diet the increase in 15-20% fat group was 53% 
following COH diet than normal diet and decrease was 62% 
with fats and proteins rich diet th an normal diet. Ov e r ail 
performance of the 15-20 % group was sig-
nificantly lower than 8-12 % of fat . 
(2) The blood cholestrol count of both the 
groups was s igni f ic fant ly a f fec ted by the 
(3) 
(4) 
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three dietary regimens, as the F- ratio at 
.05 level was highly significant . The post 
hoc analysis revealed significant mean dif-
ferences in the blood cholestrol count fol-
lowing three different dietary consumptions. 
In both the groups the blood 
cholestrol level was significantly decreased 
by 20% approx. with high carbohydrate di-
etary intake than blood cholestrol leve ls 
taken after normal diet and blood cholestrol 
level was s i g n i f i c a n t l y increased by 20% 
approx. with high fats and protien than taken 
after normal diets. l t was also revealed that 
total blood cholestrol level was significantly 
higher in 15 -20% group than 8- 12% of fat 
group . 
The blood g lucose level of both the 
groups was not affected significantly by the 
three dietary regimens as the F-ratio at .05 
level was not signif icant. 
The blood lactic acid level of both the 
groups was not affected significantly by the 
three dietary regimens as the F-ratio at .05 
level was not signif icant. 
f. S 
These f ind ings of the study are d is -
cussed below -
Differences inthe time taken for exhaus-
tion by both the groups after three dietary 
regimens may be attributed to the facts that 
though carbohydrates fats and protisins are 
the main energy supp l ie rs , here role of 
protein was thought to be insignif icant in 
energy supply. (But more recently authors 
have p rov ided e v i d e n c e s of the role of 
protien in activity with prolonged exercise 
(beyond 60 minutes at 60 to 70 % of aero-
bic capac i ty ) , some amino acids are oxi -
d ised dur ing e x e r c i s e to prov ide amino 
groups ( - N H j ) . Sixteen amino acids have 
been identified as glucogenic with leucine, 
isoleucine and valine the most readily avai l -
able. Leucine , for e.g., is degraded to -NH2 
and CO2. The NH2 radical combines with 
pyruvic acid to form a l a n i n e . A lan ine is 
transferred from the muscles via the circu-
lation, to the liver where it is deaminated to 
form urea and pyruvic acid. The pyruvic acid 
is than converted to liver glycogen and glu-
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cose. The glucose than can be recircuiated 
to the working muscles to provide energy for 
muscular contraction. The process is called 
glucose alanine cycle. This lengthy proce-
dure limits the utility of protien as an exer-
cise fuel ) . Carbohydrate molecules contain 
more oxygen than does fats. In addition to 
this the fact that carbohydrate is more effi-
cient precursor of energy than fat ( require 
less oxygen to produce the same amount of 
energy). I mole of fatty acid a little over half 
of a Pound r e l e a s e s enough energy to 
resynthesis 130 moles of ATP, substantially 
more than f rom 1 mole of ca rbohydra te . 
However, 23 moles or 23x22 .4 = 515.2 li-
tres of O2 are required. Therefore 3.96 li-
tres of O2 are requi red per mole of ATP 
resynthesised 515.2 -,130 = 3.96 . Where as 
it is noticed that it required only 6 moles of 
oxygen (6O2) to break down 180 gms. (1 
mole) of g lycogen ( fuel form of carbohy-
d r a t e ) . S ince I mole of oxygen occupies 
22 .4 l i t res at s t a n d a r d t e m p e r a t u r e and 
pressure, 6 moles of O2 = 6x22.4 = 134.4 
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l i tres. Therefore 134.4 litres of 0^ are re-
qu i red to r e s y n t h e s i s 39 of A T P or 
134.4 f 39 = 3.45 litres of 0^ required per 
mole of ATP. 
Thus to produce 1 mole of ATP via fatty 
acid oxidat ions requires about 15% more 
oxygen than to produce 1 mole of ATP by 
the complete degradation of glycogen. 
The lower working capacity of 1 5 - 2 0 % 
fat groups then 8-12% of fat groups could 
be attributed to the Initial lower endurance ca-
pacity of high fat % group. 
The increase in the blood cholestrol of 
both the groups was attributed to the in-
creased availabil i ty of cholestrol in the diet 
which was absorbed in the gastre intest inal 
tract .The decrease was due to lesser ava i l -
ability of cholestrol in the diet for exogenous 
cholestrol absorption in the gastre in test ina l 
tract. 
The excess cholestrol in 1 5 - 2 0 fa t % 
groups was due to higher fat content than 
the 8-12% fat group- as (Guyton 1991) be-
sides the cho les t ro l absorbed each days 
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from gastre intestinal tract which is called 
exogenous c h o l e s t r o l , an even g r e a t e r 
quanti ty is also formed in the cells of the 
body, called endo genous cholestrol which 
may be genetically determined. As fat % to 
a very greater extent Is determined geneti-
cally in the body. 
There was no significant decrease or in-
crease in the blood glucose level following 
three dietary regimensthis can be attributed to 
the fact (Gyton 1991) that both insulin and 
glucagon further acts as important feed back 
contro l systems for main ta in ing a normal 
blood glucose concentration (80-90 mg % ) . 
When the concentration rises to a level too 
high, insulin is secreted. The insulin in turn 
causes the blood glucose concentration to 
decrease towards normal. Convessely a de-
crease in blood glucose stimulates glucagan 
secret ion; the glucagan than functions in the 
opposite direction to increase the glucose 
up towards normal. 
Blood lactic acid level was also not sig-
nificantly affected as a result of the three di-
etary regimens. This can be attributed to the 
blood g lucose l e v e l , as the lac t i c acid is 
produced due to incomplete break down of 
glucose and inal l condit ions body str ives to 
maintain a normal blood glucose level . 
Discussion of Hypothesis 
It was hypothes ised that va r ia t ion in the 
proport ion of carbohydrate fats and protiens 
in the diet of two fat % groups of athletes 
wi l l s igni f icant ly af fect their endurance ca-
pacity. Blood cholest ro l leve l . Blood lactic 
acid level and blood glucose level will also sig-
nif icant dif ference in the var iat ions of above 
ment ioned var iable between the two fat % 
groups. 
As the f ind ings of the study revealed 
s igni f icant var ia t ions in the the endurance 
capacity and blood cholestro l level of both 
the groups as a result of three d iets . The vari-
ation in 15-20% fat group was more than 8-12%group 
However their was no s igni f icant dif ference 
in the var iat ions in cholestro l levels of two 
groups. 
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The blood glucose, blood lactic acid 
levels of both the groups were not affected 
significantly as a result of three different di-
etary regimens. 
Thus one part of the hypothesis was ac-
cepted the other part rejected. 
CHAPTER V 
SUMMARY CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this study was to investigate the effiect of 
varying proportion of carbohydrate fats abd protiens in the 
diet on endurance capacity, blood glucose, blood cholestrol 
and blood lactic acid levels of two fat % groups. 
For the purpose of this study two groups of different 
fat % of 15 each atheletes in age group of 19-20 years were 
randomly selected. Fat % of first group was from 8-1?%, fat 
% of second group was from 15-20%^. The fat % was determined 
by using skin fold method. 
The different -diet^ were normal diet, diet rich in 
fats and protiens and diet rich in carbohydrate. Carbohydrate 
fats and protiens were altered in such a way that the net 
energy value in kilo calories remain same. 
Blood glucose, blood cholestrol and blood lactic acid 
were measured in the morning. Endurance capacity was measured 
m bicycle ergometor, which was total time in minutes til"! 
exhaustion (at a set intensity of 60 to 70% of their maximal 
work load capacity with 50 repetetions per minute). 
Thesewere considered to be the first sets of score after 
normal diet. 
There after fats and protiens rich diet was 
administered to both the fat % groups for a period of IS 
days after which again blood glucose, blood cholestrol, 
blood lactic acid and endurance capacity were measured thus 
second setsof scores wereobtained. 
After this carbohydrate rich diet was administered to 
both the fats% groups for a period of 15 days- Again above 
mentioned variables were tested. Thus third setsof scores 
was obtained. 
The data obtained in the form of time duration in 
minutes for complete exhaustion, the blood glucose, blood 
cholestrol and blood lactic acid level in mg % after three 
dietary regimens i/ere analysed by one way analysis of 
variance. The F. ratios obtained were tested at .OS level of 
significance. To test the significance of differences 
between paired means, where- F ratios were significant 
Scheffe's test of post hoc raethodr was applied. 
The analysis of data revealed significant difference 
in the endurance capacity,bl?od cholestrol levels of both 
the fat % groups after three different dietary consumption, 
as the F-ratio computed was found to be significant at O.S 
level. 
Simultaneously the analysis of data also revealed 
that the difference in blood glucose and blood lactic acid 
levels of both the fat % groups after the consumption of 
three different diets were not significant, as the F ratio 
tested at .05 level was found to be not significant. 
The post hoc analysis revealed that the diet rich in 
carbohydrates significantly increased the time of exhaustion 
on bicycle ergometor of both the fat % goups than the 
normal diet. Also the diet rich in fats and protiens 
significant!yJecreased the time of exhaustion then the normal 
diet of both the groups. However the total working capacity 
of 8-12% fat groupr was significantly higher than 15-20% fat 
group after the three diet. 
Post hoc analysis also revealed that blood cholestrol 
levels were significantly increased by 15% to 25% following 
fats and protiens rich diet of both the groups than the 
normal diet. Also they were significantly lowered for both 
the groups by 15% to 25% with cabrohydrate rich diet th,^ n 
normal diet. 
CONCLUSIONS 
With in the limitations of the present study and on 
the basis of the findings, the following conclusions were 
drawn 
1. Endurance can significantly be improved by raising, 
the carbohydrate content in the diet of two fat % 
groups. 
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2. Endurance of both the fat % groups decreases 
significantly on raising fats and protiens contents 
in the diet. 
3. The total endurance capacity of 8-12% fat group, was 
significantly higher than 15 to "2D% fat group. 
4. Blood cholestrol level of both the groups increased 
significantly following fats and protiens rich diet 
than the normal diet. 
5. Blood cholestrol level of both the groups decreased 
significantly following carbohydrate rich diet than 
the normal diet. 
6. Blood cholestrol level was higher in 15 to 20% group 
than 8-12% group. 
7. Blood glucose of both the groups was not affected 
significantly following three different diets. 
8. Blood lactic acid level of both the groups was not 
affected significantly following three different 
diets. 
RECOMMENDATIONS 
In light of the conclusions drawn the following recom-
mendations were ma^e. 
f - -• M-
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Few days prior to endurance dominating cojnpetetion 
carbohydrate rich diet should be taken. 
Dietary fat should be reduced for decreasing 
cholestrol level. 
It is recommended that other Bio Chemi Cal variables 
should also be studied following three diets. 
The effect of harmones on various other BiO'Chemi Cal 
variables helpful in endurance should also be 
studied. 
A P P E N D I C E S 
APPENDIX A 
TIME TAKEN FOR EXHAUSTION ON BICYCLE ERGOMETOR AFTER THREE 
DIETARY INTAKES BY TWO FAT % GROUPS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
ND 
MIN. 
105 
102 
10 
115 
106 
95 
114 
105 
115 
111 
113 
115 
110 
106 
100 
8-12 % 
FP 
MIN. 
52 
52 
50 
57 
153 
43 
57 
53 
57 
55 
56 
58 
55 
53 
55 
COH 
MIN. 
145 
155 
143 
168 
149 
138 
167 
148 
168 
154 
166 
168 
153 
149 
143 
15-
ND 
MTN. 
90 
8"^  
Q2 
94 
90 
84 
80 
90 
91 
92 
95 
90 
85 
86 
88 
-20% 
FP 
MTN. 
33 
20 
'^'^ 
36 
32 
30 
29 
35 
35 
39 
39 
40 
•'O 
32 
35 
COH 
MTN. 
135 
13^. 
1"^ ^ 
138 
14 0 
142 
138 
145 
138 
139 
135 
132 
128 
136 
130 
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APPENDIX B 
BLOOD CHOLESTROL LEVELS AFTER THREE DIFFERENT DIETARY 
INTAKES OF TWO FAT % GROUPS. 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
ND 
mg% 
150 
160 
180 
170 
160 
140 
162 
163 
155 
157 
163 
160 
171 
149 
178 
8-12 % 
FP 
mg% 
200 
195 
194 
202 
196 
200 
201 
197 
192 
196 
195 
196 
201 
190 
188 
COH 
mg% 
140 
130 
140 
130 
120 
124 
115 
130 
131 
132 
125 
120 
120 
115 
150 
ND 
mg% 
190 
200 
210 
215 
195 
196 
197 
199 
200 
205 
200 
173 
167 
180 
190 
15-20 % 
FP 
mg% 
280 
250 
260 
270 
280 
245 
240 
250 
245 
250 
260 
230 
230 
240 
225 
COH 
mg% 
155 
159 
160 
175 
150 
14^ 
14 5 
150 
159 
160 
161 
165 
140 
130 
145 
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APPENDIX C 
BLOOD LACTIC ACID LEVELS AFTER THREE DIFFERENT DIETARY 
INTAKES OF TWO FAT % GROUPS. 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
NO 
mg% 
9 
10 
8 
7 
12 
13 
14 
17 
13 
16 
18 
15 
11 
11 
7 
8-12 % 
FP 
mg% 
11 
11 
8 
7 
13 
11 
13 
16 
15 
18 
17 
14 
10 
12 
7 
COH 
mg% 
10 
9 
7 
8 
11 
12 
15 
18 
14 
17 
16 
13 
9 
13 
8 
NO 
mg% 
10 
14 
8 
6 
8 
13 
11 
12 
17 
15 
10 
12 
9 
5 
7 
15-20 % 
FP 
mg% 
13 
16 
10 
12 
9 
11 
10 
17 
15 
12 
9 
10 
12 
12 
10 
COH 
mg% 
11 
15 
13 
10 
11 
10 
13 
15 
12 
17 
8 
10 
7 
13 
10 
82 
APPENDIX D 
BLOOD GLDCOSE LEVELS AFTER THREE DIFFERENT DIETARY INTAKES 
OF TWO FAT % GROUPS. 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
ND 
mg% 
90 
78 
83 
91 
85 
86 
84 
86 
89 
87 
94 
95 
90 
87 
80 
8-12 % 
FP 
mg% 
86 
79 
80 
87 
80 
82 
82 
85 
88 
86 
90 
8^ ' 
85 
81 
79 
COH 
mg% 
92 
86 
90 
94 
90 
89 
88 
89 
90 
90 
96 
97 
95 
86 
85 
15-20 
ND 
mg% 
88 
89 
86 
89 
90 
83 
80 
84 
82 
90 
80 
90 
90 
95 
85 
% 
FP 
mg% 
84 
87 
84 
88 
89 
81 
79 
83 
80 
88 
78 
88 
86 
92 
83 
COH 
mg% 
90 
92 
94 
92 
92 
86 
84 
85 
85 
92 
84 
92 
94 
100 
88 
83 
APPENDIX B 
QUESTIONNAIRE FORMAT PERTAINING TO THE CONSUMPTION OF THE 
NORMAL DIET BY THE SUBJECTS. 
1. How many chapties you eat daily. 
2. How many katories of rice you take daily. 
3. How many katories of Dal you take daily. 
4. What is the amount of Ghee and oil consumed by you. 
5. The amount of salad consumed. 
6. What is your favourate dish you want to have daily. 
7. Do you take extra milk, fruits and other food 
stuffs other than your normal diet. 
8. What is the quantity of this extra food stuffs. 
9. What do you take after finishing your training 
regimen. 
10. What do you take in your breakfast. 
The amount of the cooked foods consumed by the 
subjects was converted into the raw gm. weight of 
the food with the help of nutrition expert which is 
given in Table-1. 
B I B L I O G R A P H Y 
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